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(54) LC COMPOSITE COMPONENT 




(57)Abstract: 

PURPOSE: To prevent the occurrence of warping in IC composite components 
even when different kinds of materials are simultaneously baked at the time of 
manufacturing the components by providing dielectric layers of the same material 



as that used for forming a capacitor section on both sides of a dielectric layer 
equipped with a coil section. 

CONSTITUTION: A coil section is formed by respectively forming coil patterns 2 
on the second, third, and fourth layers 1-2, 1-3, and 1-4 of a multilayered 
substrate 1, with the first layer 1-1 of the substrate 1 being used as a protective 
layer, and connecting the patterns 2 to each other through via holes. Then a 
capacitor section is formed by respectively forming capacitor electrode patterns 3 
on the fifth, sixth, and seventh layers 1-5, 1-6, and 1-7 of the substrates 1 and 
forming capacitors of the patterns 3. The first layer 101 which is the uppermost 
protective layer is formed by using the same highly dielectric material as that 
used for the capacitor section. When the highly dielectric layers are formed on 
both sides of the coil section by using the same material in such a way, no 
warping occurs in the substrate 1 even when the different kinds of materials are 
baked simultaneously. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The coil section which set up the conductor pattern (2) which 
possesses the multilayer substrate which carried out the laminating of two or 
more dielectric layers, and constitutes a coil (L) on some dielectric layers (1-2 to 
1-4) of this multilayer substrate, While preparing the capacitor section which set 
up the conductor pattern (3) which constitutes a capacitor (C) on another 
dielectric layer (1-5 to 1-7) In LC composite part which made higher (epsilonl > 
epsilon 2) than the dielectric constant (epsilon 2) of other dielectric layers the 
dielectric constant (epsilon 1) of the dielectric layer which constitutes this 
capacitor section, the dielectric layer which prepared the above-mentioned coil 
section is pinched. LC composite part characterized by constituting from a 
dielectric layer (1-5, 1-6) which constitutes the above-mentioned capacitor 
section for at least one layer (1-1) in the dielectric layer which carried out the 
laminating to the opposite side (opposite side of the direction of a laminating) of 
the capacitor section, and a dielectric layer of the same ingredient. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to LC composite part (for example, 
RF LC filter) which mounted Coil L and Capacitor C in the multilayer substrate. 
[0002] 

[Description of the Prior Art] Drawing 4 is the explanatory view of the 
conventional technique, and, as for the sectional view of an LC filter, and drawing 
4 B, drawing 4 A shows the explanatory view (sectional view) of the LC filter after 
baking. 

[0003] Among drawing 4 , in a multilayer substrate and 1-1 to 1-7, layer [ 1st ] - 
the 7th layer (dielectric layer) of a multilayer substrate and 2 show a coil pattern, 
and 3 shows [ one ] a capacitor electrode pattern. 

** : explanation of the configuration of an LC filter ... The LC filter using for 
example, the coil L and the capacitor as LC composite part was known 
conventionally [ drawing 4 A reference ]. One (sectional view) of the examples of 
it of the LC filter formed into small SMD is shown in drawing 4 . 
[0004] This LC filter formed into small SMD builds the coil section formed with the 
conductor pattern, and the capacitor section in the multilayer substrate 1, and 
forms a side-face electrode (illustration abbreviation) in the exterior of this 



multilayer substrate 1. Specifically, it is as follows. 

[0005] illustration -- like - the 1st of the multilayer substrate 1 -- layer 1-1 - as a 
protective layer (cover layer) - using it - the 2nd - layer 1-2 - on 1-3 and 4th 
layer 1-4, the coil pattern (conductor pattern) 2 is formed, respectively, between 
these coil patterns 2 is connected with beer (illustration abbreviation), and the 3rd 
layer (L section) of the coil section is formed. 

[0006] moreover, the 5th of the multilayer substrate 1 - layer 1-5 - the 6th layer 
of the capacitor electrode pattern 3 is formed on 1-6 and 7th layer 1-7. And with 
these capacitor electrode pattern 3, a capacitor is formed and it considers as the 
capacitor section (C section). 

[0007] It connects with a side-face electrode and the above-mentioned coil 
section and the capacitor section make the predetermined conductor pattern 
parts of the coil section and the capacitor section the SMD-ized LC filter while 
connecting between predetermined patterns with beer. 

[0008] This LC filter is miniaturized as structure (the L section and the C section 
are arranged up and down) which has arranged the capacitor section to the down 
side (component-side side to a mother board) (it arranges in the location which is 
the direction of a laminating of a multilayer substrate and faced each other), and 
has arranged the coil section to that up side. 

[0009] By the way, in the LC filter of the above-mentioned configuration, in order 
to obtain a high capacity in the C section, the high dielectric constant ingredient 
is used for the dielectric layer of the capacitor section, namely, the 5th which 
constitutes the capacitor section - layer 1-5 and the 6th - the dielectric constant 
of layer 1-6 - epsilon 1 ** - carrying out - the dielectric constant of other layers 
(1st layer 1- 1- the 4th layer 1 -4 and the 7th layer 1 -7) -- epsilon 2 ** - the case 
where it carries out - between these dielectric constants - epsilon 1 >epsilon2 
Dielectric materials, with which relation is realized are used. 
[0010] ** : explanation on manufacture ... The drawing 4 B reference above- 
mentioned LC filter is manufactured according to each following process. 
** -1 : sheet-ize the slurry of the ceramics and a binder and manufacture a green 



sheet. 

[001 1] ** -2 : form the coil pattern 2 or the capacitor electrode pattern 3 by 
printing of conductive paste etc. on each manufactured green sheet. 
** -3 : carry out the laminating of each green sheet in which each above- 
mentioned pattern was formed, consider as a layered product, and carry out the 
heat press of this layered product. 
[0012] 

** -4 : carry out the debinder of the above-mentioned layered product, and 
calcinate it. 

** -5 : the calcinated layered product is divided in a division slot, it considers as 
each chip, a terminal is formed in the both ends, and an LC filter is completed. 
The cross section of the completed LC filter becomes like drawing 4 B. 
[0013] In the LC filter completed as mentioned above, as shown in drawing 4 B, 
curvature occurs. That is, if coincidence baking of the different-species material 
is carried out, according to the difference of burning shrinkage, curvature like 
illustration will occur and a multilayer substrate will curve. 
[0014] 

[Problem(s) to be Solved by the Invention] The following technical problems 
occurred in the above conventional things. 

** : if coincidence baking of the dissimilar material is carried out, curvature will 
occur and the multilayer substrate which constitutes LC composite part will bend. 
Therefore, generating of an exterior defective increases. 

[0015] ** : when curvature occurs in a substrate, with the SMD-ized components, 
the mounting activity to a mother board etc. is difficult, and a mounting condition 
also has it. [ bad ] 

In case this invention solves such a conventional technical problem and 
manufactures LC composite part, even if it performs coincidence baking of 
different-species material, it aims at making it curvature not occur. 
[0016] 

[Means for Solving the Problem] Drawing 1 is the principle explanatory view of 



this invention, and the same sign has shown the same thing as drawing 4 among 
drawing 1 . 

[0017] This invention was constituted as follows in order to solve the above- 
mentioned technical problem. Namely, the coil section which set up the coil 
pattern (conductor pattern) 2 which possesses the multilayer substrate which 
carried out the laminating of two or more dielectric layers, and constitutes a coil 
(L) on dielectric layer [ of this multilayer substrate / some ] 1-2 - 1-4, While 
preparing the capacitor section which set up the capacitor electrode pattern 
(conductor pattern) 3 which constitutes a capacitor (C) on another dielectric layer 
1-5 - 1-7 In LC composite part which made higher (epsilonl > epsilon 2) than the 
dielectric constant (epsilon 2) of other dielectric layers the dielectric constant 
(epsilon 1) of the dielectric layer which constitutes this capacitor section, the 
dielectric layer which prepared the above-mentioned coil section is pinched. 1-1 
[ at least one-layer ] consisted of a dielectric layer 1-5 of the dielectric layers 
which carried out the laminating to the opposite side of the dielectric layer which 
constitutes the capacitor section which constitutes the capacitor section, and a 
dielectric layer of the same ingredient as 1-6. 
[0018] 

[Function] The operation of this invention based on the above-mentioned 
configuration is explained based on drawing 1 . When manufacturing LC 
composite part of the above-mentioned configuration, it manufactures by 
performing coincidence baking of different-species material like the conventional 
example. 

[0019] Although each dielectric layer is contracted at the time of this baking, 
burning shrinkage changes with dielectric materials. For this reason, the force of 
a different direction occurs between the dielectric layers from which an ingredient 
differs. Since the dielectric layer of the same ingredient as the dielectric layer 
(high dielectric layer) which sandwiches the coil section and is used for the both 
sides at the capacitor section is prepared according to the above-mentioned 
configuration of this invention, even if it carries out coincidence baking of the 



dissimilar material, the force of the curvature generated by contraction at the time 
of baking is negated mutually, and it stops however, generating curvature as a 
whole. 
[0020] 

[Example] Hereafter, the example of this invention is explained based on a 
drawing. 

**1: Explanation of the 1st example ... Drawing 2 reference drawing 2 is the 
explanatory view of the 1 st example of this invention, and the same sign has 
shown the same thing as drawing 1 among drawing 2 . 

[0021] ** : -- **** of the configuration of an LC filter -- this example is the above- 
mentioned conventional example and an example of an LC filter similarly formed 
into small SMD. 

[0022] This LC filter formed into small SMD builds the coil section and the 
capacitor section which were formed with the conductor pattern in the multilayer 
substrate 1, and forms a side-face electrode (illustration abbreviation) in the 
exterior of this multilayer substrate 1. Specifically, it is as follows. 
[0023] it was shown in drawing 2 ~ as ~ the 1st of the multilayer substrate 1 - 
layer 1-1 - as a protective layer (cover layer) -- using it - the 2nd - layer 1-2 - 
on 1-3 and 4th layer 1-4, the coil pattern (conductor pattern) 2 is formed, 
respectively, between these coil patterns 2 is connected with beer (illustration 
abbreviation), and the 3rd layer (L section) of the coil section is formed. 
[0024] moreover, the 5th of the multilayer substrate 1 - layer 1-5 - the 6th layer 
of the capacitor electrode pattern 3 is formed on 1-6 and 7th layer 1-7. And with 
these capacitor electrode pattern 3, a capacitor is formed and it considers as the 
capacitor section (C section). 

[0025] It connects with a side-face electrode and the above-mentioned coil 
section and the capacitor section make the predetermined conductor pattern 
parts of the coil section and the capacitor section the SMD-ized LC filter while 
connecting between predetermined patterns with beer. 

[0026] This LC filter is miniaturized as structure (the L section and the C section 



are arranged up and down) which has arranged the capacitor section to the down 
side (component-side side to a mother board) (it arranges in the location which is 
the direction of a laminating of a multilayer substrate and faced each other), and 
has arranged the coil section to that up side. 

[0027] ** : -- in the ingredient of each class, and the LC filter of the explanation 
above-mentioned configuration of a dielectric constant, in order to obtain a high 
capacity in the capacitor section (C section), it is the dielectric layer of the 
capacitor section - the 6th layer (dielectric constant epsilon 1) of the 5th layer of 
high dielectric materials with a high dielectric constant is used for 1-6 as usual 
with 1-5. 

[0028] However, when the high dielectric constant ingredient (dissimilar material) 
was used only for the capacitor section and it calcinates, curvature occurs like 
before. So, in this example, the 1st layer (high dielectric materials) of the same 
ingredient as the capacitor section which is the protective layer (or cover layer) of 
the maximum upper layer was used also for 1 -1 . 

[0029] in this case, the 1st ~ the dielectric constant of layer 1-1 (protective layer) 
-- epsilon 1 and the 2nd - layer 1-2 and the 3rd -- layer 1-3 and the 4th -- the 
dielectric constant of layer 1-4 - epsilon 2 and the 5th -- layer 1-5 and the 6th - 
the dielectric constant of layer 1-6 (capacitor section) - epsilon 1 and the 7th ~ 
the dielectric constant of layer 1-7 - epsilon 2 ** - it carries out. However, it is 
epsilon 1 >epsilon2 among these dielectric constants. Relation is realized. 
[0030] Thus, the coil section is inserted and the high dielectric layer which 
becomes the both sides from the same ingredient is set up. If it does in this way, 
curvature will not be generated even if it carries out coincidence baking of the 
dissimilar material. 

** : what is necessary is just to make thin thickness of the dielectric layer which 
constitutes the explanation capacitor section of the thickness of a dielectric layer, 
when it is arbitrary and the capacity to need is large. Moreover, what is 
necessary is just to set the 1st layer of the thickness of the dielectric layer of 1-1 
(surface layer) as the thickness which can cope with the above-mentioned 



curvature. 

[0031] **2: Explanation of the 2nd example ... Drawing 3 reference drawing 3 is 
drawing having shown the 2nd example of this invention, drawing 3 A is the 
example of the sectional view (with no element placement) of an LC filter, and 
drawing 3 B is the example of the sectional view (those with an element 
placement) of an LC filter. 

[0032] The same sign has shown the same thing as drawing 1 and drawing 2 
among drawing 3 . Moreover, in 1-K, the surface layer (dielectric layer) of a 
multilayer substrate and 4 show thick-film resistance (printing resistance), and 5 
shows components (discrete part). 

[0033] ** : -- explanation of the example of the example 1 (with no element 
placement) of a configuration of an LC filter ... drawing 3 (A) - 3 **, as shown in 
drawing 3 (A), the 1st layer of this example is the example of the example (with 
no element placement) which carried out the laminating of the low dielectric layer 
(dielectric constant epsilon 2) further on 1-1 (dielectric layer for preventing 
curvature). 

[0034] it was shown in drawing 3 A -- as ~ 1st layer 1-1- the configuration as the 
LC filter of the 1 st example with 1 -7 [ layer / 7th / same ] - it is » this ~ the 
laminating of the layer [ 1 st ] surface layer 1 -K is further carried out on 1 -1 . 
[0035] in this case, surface layer 1-K ~ 2nd layer 1-2- the 4th layer consists of 1- 
4 and an ingredient (low dielectric layer of a dielectric constant epsilon 2) as the 
dielectric layer of 1-7 with the 7th same layer, moreover, the 1st layer and the 5th 
- layer 1-5 — 1-6 [ layer / 6th ] consists of high dielectric layers (dielectric 
constant epsilon 1) of the same ingredient. 

[0036] Thus, like the 1st example of the above, even when [ which is a high 
dielectric layer for preventing curvature ] layer [ 1st ] surface layer (low dielectric 
layer) 1-K exists further on 1-1, even if it carries out coincidence baking of the 
dissimilar material, curvature does not occur. 

[0037] ** : explanation of the example of the example 2 (those with an element 
placement) of a configuration of an LC filter ... The example shown in drawing 3 



B reference drawing 3 B is an example which carried components (discrete part, 
printing resistance, etc.) in the LC filter shown in drawing 3 A. 
[0038] Like illustration, the thick-film resistance 4 and other components (discrete 
part) 5 may be carried in the multilayer substrate 1 which constitutes an LC filter. 
At this time, the thick-film resistance 4 and other components 5 are carried on 
surface layer 1-K of the multilayer substrate 1. 

[0039] In this example, the curvature by coincidence baking of a dissimilar 

material as well as the example of above-mentioned drawing 3 (A) does not 

occur, either. Therefore, since a surface layer 1-K top can form in an even field, 

the element placement to a surface layer top is made easily. 

[0040] (Other examples) Although the example was explained above, even if it 

makes it this invention be a degree, it can be carried out. 

** : it is applicable to other LC composite part using not only an LC filter but the 

coil L, and Capacitor C. 

[0041] ** : if burning shrinkage is substantially the same even if it is not the same 
ingredient at all with the dielectric layer of the capacitor section, the high 
dielectric layer 1-1 for preventing curvature is usable even if other components 
are contained. 
[0042] 

[Effect of the Invention] As explained above, according to this invention, there is 
the following effectiveness. That is, in case LC composite part is manufactured, 
the curvature at the time of carrying out coincidence baking of the dissimilar 
material can be prevented by inserting the coil section and setting the high 
dielectric layer of the same ingredient as the dielectric layer of this capacitor 
section as the capacitor section and the opposite side. 
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1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the principle explanatory view of this invention. 
[Drawing 2] It is the explanatory view of the 1st example. 
[Drawing 3] It is the explanatory view of the 2nd example. 
[Drawing 4] It is the explanatory view of the conventional technique. 
[Description of Notations] 

1-1 to 1-7 Layer [ 1st ] - the 7th layer of a multilayer substrate (dielectric layer) 
1-K The surface layer of a multilayer substrate (dielectric layer) 

2 Coil Pattern 

3 Capacitor Electrode Pattern 
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